INTRODUCTION {#sec1-1}
============

Historically periodontal therapy has been directed primarily at the elimination of disease and maintenance of a functional, healthy dentition and supporting tissues. More recently however it has become increasingly focused on esthetic outcomes, which extend beyond tooth replacement and tooth color to include the soft tissues framing the dentition.\[[@ref1]\]

One of the most common esthetic concerns associated with the periodontal tissue is gingival recession. It is the displacement of the gingival margin apical to cemento-enamel junction (CEJ), resulting in higher incidence of attachment loss, root caries, and root hypersensitivity. Its development has been frequently associated with periodontal disease, traumatic tooth brushing, frenal pull, and tooth malposition.\[[@ref2][@ref3][@ref4][@ref5]\]

Surgical treatments like free graft and pedicle flap are indicated when the gingival recession causes functional or esthetic problems. With the use of free soft tissue grafts, the esthetic results were often unsatisfactory and also required a second surgical site. Pedicle flaps without tissue grafts have also been used successfully for recession coverage in different modifications.\[[@ref6][@ref7]\]

Among these, coronally advanced flap (CAF) technique have shown more predictable recession coverage with apparently satisfactory esthetic results.\[[@ref7]\] Nevertheless, CAF when used alone is unstable on long-term, in spite of having the advantage of low morbidity.\[[@ref8]\] Furthermore, it does not always result in the regeneration of attachment apparatus such as cementum, periodontal ligament (PDL), and alveolar bone, which is a major risk factor in recurrence of gingival recession. Therefore, CAF have been frequently combined with various regenerative materials aiming at attaining both regeneration of functional attachment apparatus and root coverage.

Several regenerative materials such as guided tissue regeneration membranes,\[[@ref9][@ref10]\] enamel matrix proteins derivatives,\[[@ref11]\] alloderm,\[[@ref12]\] living tissue-engineered human fibroblast derived dermal substitute\[[@ref13]\] have been combined with CAF in the treatment of gingival recession and have reported good clinical outcomes. Although these regenerative materials are still used today, the introduction of autologous biomimetic agents like platelet concentrates has given new promise for the better clinical outcomes in periodontal therapy.\[[@ref14][@ref15]\]

Platelet rich fibrin (PRF) is an autologous biomimetic agent that belongs to second generation platelet concentrate system, with simplified processing, which requires neither anticoagulant nor bovine thrombin for its preparation.\[[@ref14]\] It has a fibrin three dimensional matrices polymerized in a specific structure with the incorporation of platelets, leukocytes, growth factors, and circulating stem cells.\[[@ref16]\]

Platelet rich fibrin is considered to be a healing biomaterial, which is now used in periodontal plastic and implant surgical procedures to enhance bone regeneration and soft tissue wound healing. Thus, this study was conducted to clinically evaluate the effectiveness of autologous PRF membrane with CAF in the treatment of isolated gingival recession.

MATERIALS AND METHODS {#sec1-2}
=====================

A total of 20 subjects aging 21-47 years including 18 males and 2 females attending the Department of Periodontics were recruited for the study. Institutional Ethical Committee approval was obtained. The procedures were explained to patients and written informed consent was obtained.

The inclusion criteria was the presence of Miller\'s class I or II (confirmed by radiographic analysis of involved tooth) recession defect in maxillary or mandibular incisors, canines, or premolars. The patients should be above 18 years old with an ability to maintain good oral hygiene (full-mouth plaque index (PI) \<20%).\[[@ref17]\]

Patients with any of the following were excluded: (1) Systemic illness known to affect the outcome of periodontal therapy, (2) allergic to medications, (3) pregnant and lactating women, (4) use of tobacco in any form, (5) patients under anticoagulation treatment, bleeding disorder, and (6) patients with caries or restorations in the area to be treated.\[[@ref18]\]

The subjects were randomly assigned to two treatment groups by drawing envelops, including notes stating either test or control. The control group included ten defects (six maxillary teeth, four mandibular teeth), which were treated with CAF, whereas the test group with 10 defects (four maxillary teeth and six mandibular teeth) was treated with CAF with PRF.

For all the enrolled patients routine radiographic and blood investigations were done. The initial therapy consisted of scaling, root planing, oral hygiene instructions, and occlusal adjustments as indicated. Three weeks following phase I therapy, a periodontal re-evaluation was performed. All clinical parameters were recorded by a single examiner at baseline (BL), 3^rd^, and 6^th^ month who is masked about the treatment groups.

In order to standardize probe placement and angulations, during measurement an acrylic stent was fabricated for each surgical site with vertical groove placed at the mid-buccal region. All measurements were obtained with a standardized Williams graduated probe (Hu-Friedy) and rounded up to the nearest millimeter.

The following are the parameters measured: (1) Probing depth (PD), (2) clinical attachment level (CAL), (3) recession depth (RD), (4) recession width (RW), (5) width of keratinized tissue (WKT), and (6) gingival thickness (GTH) was measured 3 mm below the gingival margin at the attached gingiva or the alveolar mucosa using a \#15 endodontic reamer with a silicon disk stop. The mucosal surface was pierced at a 90° angle with slight pressure until hard tissue was reached. The silicon stop on the reamer was slid until it was in close contact with the gingiva. After removal of the reamer, the distance between the tip of the reamer and the inner border of the silicon stop was measured to the nearest millimeter using a caliper with 0.1 mm calibration.\[[@ref18]\] (7) PI was recorded according to Silness and Loe (1964). (8) Gingival index (GI) was recorded according to Loe and Silness (1963). (9) Percentage of mean root coverage (MRC %) was calculated as (\[RD preoperative - RD postoperative\]/RD preoperative) × 100%.\[[@ref17]\]

The PRF was prepared following the protocol developed by Choukroun *et al*.\[[@ref19]\] Prior to surgery, 10 ml of intravenous blood (by a venipuncture of the antecubital vein) was collected in test tubes without anticoagulant and immediately centrifuged at 3000 revolutions/min for 10 min. At the end of centrifugation, three layers were seen, the top layer containing supernatant serum, the fibrin clot at the middle layer, and the bottom layer containing the red blood corpuscles (RBC). The fibrin clot was easily separated from the RBC base (preserving a small RBC layers) using sterile tweezers and scissors, and placed in a sterile metal cup and was left aside to release their serum slowly into the metal cup (soft exudate extraction).\[[@ref20]\]

All surgical procedures as well as PRF preparation were done by a single investigator. Both test and control groups were treated with CAF using the technique described by Pini-Prato *et al*.\[[@ref21]\] except for the placement of PRF in the test group. After preoperative oral antisepsis the surgical area was anaesthetized, the exposed root surface was scaled and planed followed by root conditioning with a fresh tetracycline (125 mg tetracycline/ml of saline) \[[Figure 1](#F1){ref-type="fig"}\].

![Preoperative view at (a) control site (\#11); (b) test site (\#23). Note the Miller\'s class I gingival recession](JISP-19-66-g001){#F1}

A full thickness trapezoidal flap was elevated on the buccal aspect of the tooth being treated, using an intrasulcular incision extending horizontally to dissect the buccal aspect of adjacent papilla and two vertical incisions starting from its mesial and distal extremities extending beyond the muco-gingival junction. This is followed apically with a partial thickness dissection. The papillae adjacent to the involved tooth were de-epithelialized.

At the test sites, previously prepared PRF membrane was placed over the recession defect, just coronal to the CEJ and held in position with single independent sling suture \[[Figure 2](#F2){ref-type="fig"}\]. The serum exudate from the fibrin clot was applied over the surgical site. The control groups received no further treatment. Flaps were then coronally advanced, with its margin located on the enamel, interposed with the PRF membrane and sutured using nonresorbable sutures.\[[@ref22]\] Gentle pressure was applied at the surgical site with moistened gauze to achieve hemostasis and a close adaptation of the flap followed by periodontal dressing.

![Operative view showing flap elevation with platelet rich fibrin membrane sutured over the test site (\#23)](JISP-19-66-g002){#F2}

All patients were prescribed with antibiotics and analgesics. Post-operative instructions were given and patients were informed to report after 10 days for suture removal.\[[@ref18]\] Professional scaling and oral hygiene reinforcement were provided at each follow-up visit whenever indicated till 6^th^ month \[[Figure 3](#F3){ref-type="fig"}\].

![Postoperative view after 6^th^ month, note the root coverage at (a) control site (\#11); (b) test site (\#23)](JISP-19-66-g003){#F3}

Statistical analysis {#sec2-1}
--------------------

A subject level analysis was performed for each parameter. The significance of the difference within and between groups before and after treatment was evaluated with paired sample *t*-test. Differences were considered statistically significant at *P* \< 0.05. The statistical analysis was performed using commercially available software (SPSS for Windows version 16.0).

RESULTS {#sec1-3}
=======

All subjects who were enrolled completed the study. The comparison of clinical parameters between the groups at BL showed no statistically significant difference \[[Table 1](#T1){ref-type="table"}\]. The comparison of clinical parameters within the control and test group at BL and 6^th^ month are summarized in Tables [2](#T2){ref-type="table"} and [3](#T3){ref-type="table"}. The comparison of clinical parameters between the control and test group at 6^th^ month is shown in [Table 4](#T4){ref-type="table"}.

###### 

Comparison of different clinical parameters between control and test groups at baseline

![](JISP-19-66-g004)

###### 

Comparison of different clinical parameters within control group at baseline and 6^th^ month

![](JISP-19-66-g005)

###### 

Comparison of different clinical parameters within test group at baseline and 6^th^ month

![](JISP-19-66-g006)

###### 

Comparison of different clinical parameters between control and test groups at 6^th^ month

![](JISP-19-66-g007)

DISCUSSION {#sec1-4}
==========

Platelet rich fibrin has been claimed to enhance soft tissue healing, promote initial stabilization, revascularization of flaps and grafts in root coverage.\[[@ref18]\] However, limited evidence is currently available verifying these claims. Therefore, this study was designed to investigate the effects of PRF on CAF root coverage procedure. In this study, the clinical outcomes were evaluated over a period of 6 months, which is sufficient to evaluate the stability of the gingival margin after a CAF.\[[@ref23]\] The mean PI and GI score in this study showed a marked improvement (*P* \< 0.05) for both treatment groups \[Tables [2](#T2){ref-type="table"} and [3](#T3){ref-type="table"}\]. This might be due to the reinforcement of oral hygiene and regular monitoring of the patients undergoing periodontal therapy.\[[@ref24]\]

The MRC obtained in the control group at 3^rd^ month (data not shown) reduced at the end of 6^th^ month follow-up \[[Table 2](#T2){ref-type="table"}\], which is similar to Pini-Prato *et al*.\[[@ref25]\] who attributed it to the thin marginal tissue and amount of keratinized tissue achieved postsurgically, leading to a possible relapse of the gingival margin during the maintenance phase.

MRC obtained in the test group was stable between 3^rd^ (data not shown) and 6^th^ month \[[Table 3](#T3){ref-type="table"}\] when PRF was used. This is in agreement with Shepherd *et al*.\[[@ref26]\] where no change in the MRC postoperatively was observed, between 2^nd^ and 4^th^ month follow-up, when PRP (platelet rich plasma) was used. This may suggest that, platelet concentrates promotes more rapid attachment to the tooth with stable result. Furthermore, it was proposed that PRF as a healing material stimulates the gingival connective tissue on its whole surface with growth factors. Moreover, the fibrin matrix itself shows mechanical adhesive properties and biologic functions like fibrin glue, which maintains the flap in a high and stable position, enhances neoangiogenesis, reduces necrosis, resulting in maximum recession coverage.\[[@ref27]\] As an interpositional matrix PRF layers prevents the early invagination of the gingival epithelium.\[[@ref27]\] In this study, although clinically significant, there was no statistically significant (*P* \> 0.05) difference in MRC between the groups at 3^rd^ and 6^th^ month \[[Table 4](#T4){ref-type="table"}\].

However, an earlier study by Aroca *et al*.\[[@ref18]\] have reported an inferior recession coverage using PRF membrane, when compared with CAF alone in multiple recession defects. This inferior result was attributed to the use of a single PRF membrane for a multiple recession defect.\[[@ref27]\] Since PRF membrane is an inhomogeneous matrix with leukocytes and platelet aggregates concentrated within different ends, it is appropriate to use more than one membrane placed in an opposite direction to have a uniform effect over the entire recession defects.\[[@ref28]\] The present study involved the treatment of isolated recession defects and hence a single PRF membrane was used.

Both the treatment groups resulted in a statistically significant gain in CAL and reduction in PD (in test group) \[Tables [2](#T2){ref-type="table"} and [3](#T3){ref-type="table"}\]; however, it was not significant between the groups at 6^th^ month (*P* \> 0.05) \[[Table 4](#T4){ref-type="table"}\]. Both the groups showed a nonsignificant increase in mean WKT when compared both within and between the groups \[Tables [2](#T2){ref-type="table"}--[4](#T4){ref-type="table"}\].

The control group showed a nonsignificant GTH increase of 0.03 ± 0.04 mm \[[Table 2](#T2){ref-type="table"}\] which is similar to other studies.\[[@ref18]\] Interestingly, the addition of PRF to CAF in test group resulted in a 0.30 ± 0.10 mm GTH increase, which was statistically significant when compared both within and between the groups \[Tables [3](#T3){ref-type="table"} and [4](#T4){ref-type="table"}\] and concurs well with Aroca *et al*. study.\[[@ref18]\] The increase in soft tissue thickness might be due to the influence of growth factors from PRF membrane on the proliferation of gingival and PDL fibroblasts or to a spacing effect of PRF membrane.\[[@ref18]\] This gain in GTH should be considered clinically significant since abundant empirical evidence suggests that thick tissue, resists trauma and subsequent recession, enables tissue manipulation, promotes creeping attachment and exhibits less clinical inflammation.\[[@ref29]\] In agreement with this Woodyard *et al*.\[[@ref12]\] reported a greater number of sites with CRC when treated with Alloderm, which increased the marginal soft tissue thickness.

Similarly, Pini-Prato *et al*.\[[@ref25]\] have reported a creeping attachment post-surgically at sites where GTH was increased using connective tissue graft. Contradicting to these Wenstrom and Zucchelli\[[@ref30]\] reported that the stability of the gingival margin obtained post-surgically is determined by an altered tooth brushing technique, which reduces tissue trauma rather than to the gingival dimensions. However, the proper evaluation of the effect of GTH on recession coverage stability (i.e. no change, further recession, or creeping attachment) necessitates more investigations with greater follow-up visits.

Thus, in this study, both treatment techniques resulted in a favorable clinical outcome in terms of root coverage obtained. While comparing the two groups, there was no statistically significant difference for any of the clinical parameters except for an increase in GTH in the test group. Thus, future studies with larger sample size and greater follow-up period are needed to determine the advantage of using PRF in CAF for root coverage. Factors such as PRF consistency, platelet concentration were not tested in this study, which may have affected the final clinical outcome. In addition, no histologic evaluation was performed to assess the type of healing. Therefore, the effect of PRF on the establishment of a connective tissue attachment remains to be determined.

CONCLUSION {#sec1-5}
==========

The ease of applying PRF in the dental clinic and its beneficial outcomes, including reduction of bleeding and rapid healing, holds promise even though the mechanisms involved are still poorly understood. More well-designed and properly controlled studies are needed to provide solid evidence of PRF\'s capacity for and impact on wound healing, soft tissue reconstruction and augmentation procedures, especially in periodontal therapy.
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